In vitro cytocompatibility of N-acetylcysteine-supplemented dentin bonding agents.
Cytotoxic resin components of dentin bonding agents are known to cause oxidative damage and suppress odontogenic differentiation of dental pulp cells. Because antioxidants were found to protect cells from cytotoxicity of resin monomers in previous studies, we investigated the effect of N-acetylcysteine (NAC) on cytotoxicity and anti-differentiation activity of bonding agents. Human dental pulp cells were treated with the extracts of dentin bonding agents (Prime & Bond NT, Adper Single Bond, and Dentin Cement), and then cell viability, alkaline phosphatase (ALP) activity, and matrix mineralization were observed. To assess the effects of NAC, NAC was directly added into culture media or mixed with bonding agents before extraction. Release of NAC from bonding agents was also observed by high-performance liquid chromatography. NAC enhanced ALP activity and mRNA expression of dentin sialophosphoprotein gene, whereas extracts of dentin bonding agents inhibited the induction of ALP activity. When the cells were treated with extracts of the bonding agents, the NAC in the culture media reduced the cytotoxicity of the bonding agents. When NAC was incorporated into bonding agents, a protective effect was only seen for Prime & Bond NT containing more than 1% NAC. The disruption of ALP activity and matrix mineralization in pulp cells was partially reversed by NAC only in Prime & Bond NT-treated cells. High-performance liquid chromatography analysis of NAC showed that the amount of NAC effluxed from Prime & Bond NT was not greater than that effluxed from Adper Single Bond. NAC was useful for reversing cytotoxicity and anti-differentiation effects of Prime & Bond NT on human dental pulp cells.